Using SDS-polyacrylamide gel electrophoresis and rocket immunoelectrophoresis, 3 new alleles, designated a,,-Cn'-, &alpha; s1 -Cn F and &alpha; s1 -Cn o , were identified at the goat a!-Cn locus, in addition to alleles <2,j-Cn!, as!-Cn° and <2,j-Cn! previously reported by B OULANGER et al. (1984) . Alleles a,,-Cn', a,,-Cn' and <2,j-Cn! are associated with a high content of a,,-casein (approximate mean contribution of each allele being 3.6 g/I) compared to ( Y ,,-Cn' with a low content (0.6 g/I) and a,,-Cn° with an intermediate content (1.6 g/1) ; a,,-Cn° appears to be a true null allele. In a sample of 213 Alpine females from 49 flocks in West Central France, the frequencies of the 6 alleles were : <2,j-Cn! = 0.14 ; a,,-Cn° = 0.05 ; <2,j-Cn! = 0.01 ; ot,,-Cn' = 0.34 ; a,,-Cn F = 0.41 ; and a, i -Cn° = 0.05. In a sample of 159 Saanen females from 52 flocks of the same region, the frequencies were : <2,j-Cn! = 0.07 ; <2,j-Cn! = 0.06 ; < 2 ,j-Cn<' = 0 ; a 'I -CnB-= 0.41 ; a,,-Cn' ! 0.43 ; <2,j-Cn'" = 0.03. Additional data confirm that loci a, I -Cn and a,,-Cn are closely linked.
I. Introduction B OULANGER et al. (1984) demonstrated by starch gel electrophoresis that goat c i ,,-casein exhibited a rather complex polymorphism, which appeared to result from the combination of 2 forms of heterogeneity, both being controlled by locus as,-Cn. These were a classical electrophoretic polymorphism with 3 variants, ct,,-Cn A, B and C, and a quantitative variation, apparently only associated with the a,,-Cn B variant. While it was considered that the inheritance of a s ,-Cn A and a,¡-Cn C had been established, an analysis of the genetic basis for the quantitative variations associated with variant a s ,-Cn B remained to be done.
The present paper (TowBIN et al., 1979) . After transfer, the membrane was immersed overnight in a phosphate-saline buffer pH 7.0 (10 mM NaH,P0 4 , 0.15 M NaCI, 0.1 p. 100 Tween 20) containing 5 p. 100 (w/v) BSA (Sigma), and then washed 2-3 times for 1/4 h in the phosphate saline buffer. For fixation of the antibody, the membrane was incubated for 3 h at 37 °C in 60 ml phosphate saline buffer containing 600 w l of anti-a,,-casein antiserum and then washed 3-4 times for 1/2 h at room temperature. Subsequently the membrane was incubated at 37 °C for 2-3 h in a solution of 100 u.t peroxidase labelled goat antirabbit IgG (H = L) antibodies (Institut Pasteur) in 50 ml phosphate buffer, washed 2-3 times for 1/2 to 1 h at room temperature and the peroxidase activity revealed with a solution of diaminobenzidine.
E. Rocket Immunoelectrophoresis
Rocket immunoelectrophoresis (L AURELL , 1966) (a, ¡ -Cn A -a, z -Cn B and a,,-Cn!B!-a,Z-Cn^). In the present study, 10 additional informative cases were observed in the family of one sire which transmitted only 2 haplotypes : O ts,-Cn'--ct,2-Cn' (6 times) and a, ¡ -Cn F -a, z -Cn A (4 times). This brings to 22 the number of informative families without recombinants, a result confirming that loci a,,-Cn and ot,,-Cn are closely linked in the goat as in the cow (G ROSCLAUDE et al., 1978) .
F. Preliminary results on quantitative aspects Figure 4 represents the distribution of the a,¡-casein contents of 251 individual milks collected in April 1986 at the « Station de Testage caprin » near Moissac. The 1st mode corresponds essentially to phenotypes F, the 2nd one to phenotypes B-and B-F, the 3rd to genotypes including alleles a,,-Cn' B a,,-Cn B or a,,-Cn! and the genotypes with 2 doses of the latter alleles being found at the extreme right of the distribution. The rather clear cut distinction between different phenotypes, illustrated by the plurimodality of the histogram, is a straightforward confirmation of the visual interpretation of electrophoregrams. This holds true in particular for the discrimination between phenotypes B and B-, but also for the fact that a few B type phenotypes are difficult to classify. Note also that individuals with one a,,-Cn A or one a,,-Cn c allele are found in the very same zone.
With the same milk samples, a correlation of 0.68 was found between the a,, and the rennet-casein contents (for Ho = 0, P < 10-1 ). It is interesting to note that a mutation affecting the activity of the a, j -Cn locus may also influence that of the closely linked ot,,-Cn locus. More research is needed to measure accurately the rates of synthesis of the 4 casein genes in the different haplotypes. But here again, an analysis at the DNA level will probably be necessary to understand the mecanisms involved.
The 6 recognized a s ,-Cn alleles produce as many as 21 genotypic combinations. However, the differences between the rates of synthesis of the 4 allele groups are such that the distribution of the ot s ,-casein contents of milks shows a remarkable plurimodality. In addition, our results suggest a strong positive correlation between the as¡-casein content and the casein content of milk. The superiority in casein contents of milks from animals possessing alleles associated with a high level of as,-casein, particularly the most frequent one, a s¡ -Cn A , strongly favours the investigation and feasibility of a selection based on these alleles. However, a thorough analysis has still to be done, taking more particularly into account the expected effects of such a selection on the quantity and on the technological properties of milk. Because this selection would increase the proportion of individuals homozygous for a s¡ -Cn A (which is presently as low as 1 to 2 p. 100), the properties of milk from such individuals should be carefully investigated.
BouLnrrcER et al. (1984) pointed out that the predominance in the populations of alleles associated with a decreased a,,-casein synthesis rate is difficult to explain. The existence of individuals possessing allele a,j-Cn! among males selected on progeny-test does not support the hypothesis of a close linkage between as¡-CnA and an unfavourable allele at another locus. Further investigations are needed to account for the exceptional situation found at the a s ,-Cn locus of the goat.
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